To determine the accuracy of data contained in Manitoba's Mental Health Management Information System (MHMIS) as compared with client charts and to determine which factors influence completeness and accuracy.
I n 1983, the World Health Organization suggested that a PCR be defined as a "patient-centered longitudinal record of contacts with a defined set of psychiatric services originating from a defined population" (1, p 170) . PCRs are used to explore "disease frequency, course and outcome, causal associations and response to treatment and with the evaluation of services and therapies" (2, p 337) . PCRs also provide data for planning, monitoring, and evaluating mental health services and can provide a sampling frame and controls for research.
Manitoba's MHMIS, in combination with hospital abstracts and physician claims, contains the data necessary to serve as a PCR. Collection of longitudinal data is possible because of unique personal identifiers; files can be built on individual contacts with any provincial mental health service. In addition to providing data on use of provincial mental health services, MHMIS data can be linked to data on services received for mental health problems from physicians and acute care hospitals. Coverage is virtually universal, since the entire population of the province is eligible to receive provincial mental health services at no direct cost.
Assessment of data quality should precede use of any administrative data for research. The objective of this study, therefore, was to determine the accuracy of data contained in the MHMIS as compared with client charts and to determine which factors influence completeness and accuracy.
Background

Uses of Administrative Data
Computerized information systems are increasingly common for a variety of reasons, including increased size of service organizations, a need for accountability to funding organizations, an emphasis on outcomes, and mandated planning and evaluation (3) . Administrative uses of mental health information can result in streamlined services and improved client care through access to information on treatment history (4) and can provide information on which community mental health services can be planned and evaluated (5, 6) . Administrative data have been used to examine the impact of intensive community services on chronic hospital utilization (7) , to examine patterns in the delivery of psychiatric care in Saskatchewan (8) (9) (10) and Manitoba (11) , and to describe char-Manuscript received December 1996, revised May 1997, and accepted July 1997. This material has been published as a Master's thesis at the University of Manitoba and has been presented as a poster at the Annual Scientific Meeting of the Canadian Academy of Psychiatric Epidemiology, October 1, 1996, in Quebec City, Quebec. 1 acteristics and health services utilization of alcohol-and drug-dependent individuals (12) . Other research uses of administrative data include studies on the incidence and prevalence of mental disorder, studies of treatment course and outcome, clinical or epidemiological sample studies, and studies of risk factors for mental illness (13, 14) . One of the major advantages is the potential to follow large cohorts over time.
At present, few PCRs covering large populations exist around the world (15) . One such register in Canada is the Kingston Psychiatric Record Linkage System, which contains information on inpatient and outpatient services provided by 2 acute care hospitals and one psychiatric hospital (16, 17) . There are also few information systems covering large populations that could be used for epidemiological research. In order to serve as a PCR, an information system must 1) be able to track individuals over time, 2) be linkable to data on mental health services provided by acute care hospitals and primary care physicians, and 3) accurately capture data on clients and services. Although work is under way to create such data systems in a number of provinces, only Manitoba and Saskatchewan currently have information systems suitable for this purpose.
Accuracy of Administrative Data
Accuracy is of central importance in using administrative or PCR data to inform health policy or to conduct research. The accuracy of each specific data element should be determined prior to large-scale research (18) . Improvements in data collection can be achieved only if key problems can be identified and the frequency of their occurrence assessed.
Reliability refers to the degree to which the results obtained by a measurement can be reproduced (19, 20) . One method that can be used to check data reliability is to compare data recorded in separate locations at a similar point in time. "Information recorded independently by separate individuals or organizations at two different times, or in two different data files is one key to performing reliability studies inexpensively" (21, p 275).
Chart data can differ substantially from claims submitted for insurance purposes. Studney and Hakistan (22) found that only 40% of physician claims submitted to the British Columbia Medical Services Plan were similar to chart data. Data in the psychiatric sphere were most likely to be inaccurate. Schwartz and others (23) found substantial discrepancies in medicare billing for mental disorder, which could be construed as a consistent pattern of distortion. No assessments of data accuracy for PCRs were found in the literature.
MHMIS and the Manitoba Health Research Data Base
Manitoba's MHMIS contains information on services provided through provincial mental health services, which includes inpatient and outpatient services in 3 mental health facilities and regional community-based mental health services in each of Manitoba's 8 health and social services areas.
This study was conducted using MHMIS data contained in the Manitoba Health Research Data Base.
The Manitoba Health Research Data Base, which is housed at the University of Manitoba, contains administrative data collected by Manitoba Health. The data base includes registration data and a number of separate data files including hospital separation abstracts, physician claims, personal care home administration records, immunization monitoring system, provincial drug insurance and vital statistics files, and the MHMIS records. As a result, although mental health services provided by primary care physicians and acute care hospitals are not contained in MHMIS, complete histories of mental health service use can be constructed.
Before any of these files are made available to the University of Manitoba, all personal identifiers are removed or encrypted. Identifying data such as name and address are removed; other identifiers, such as personal health insurance number (PHIN), are encrypted. The data are therefore anonymous.
Access
Access was an important issue for this study because of the sensitivity of mental health data. The Mental Health Act in Manitoba (1987) balances client confidentiality and access by placing restrictions on access to mental health records but specifically allowing use of client records in duly authorized research.
Before we could proceed, we required and received approval for our study from the University of Manitoba Faculty Committee on the Use of Human Subjects in Research, Manitoba Health Access and Confidentiality Committee, Medical Directors from Brandon, Eden, and Selkirk Mental Health Centers, Selkirk Mental Health Center Research Ethics Committee, and Regional Directors in all 8 health regions. The support of the Mental Health Division was also instrumental in conducting the study. Informed consent was obtained from all individuals who were interviewed.
Methods
The objectives of this study were to 1) determine the reliability of data contained in Manitoba's MHMIS and 2) determine which factors influence completeness and accuracy of MHMIS data and estimate the degree and direction of any bias in the data. Separate methods were necessary to examine each of these areas.
Reliability of MHMIS Data
Reliability of MHMIS data was assessed by conducting chart reviews and comparing chart data with MHMIS data. The sample was drawn from MHMIS data contained in the Manitoba Health Research Data Base. All clients receiving services through provincial mental health services in the period between November 1, 1994, and April 30, 1995, were eligible for selection. A sample of cases was selected using random number generation and random number sorting. The sample was stratified by region/facility and type of service, for instance: Facility 1 inpatient clients, Facility 1 outpatient clients, Region 1 clients, Region 2 clients, and so on.
Since the data base does not contain personal identifiers, Manitoba Health assisted in providing the corresponding client charts. An identifying number was attached to each sampled case; the identifying number and encrypted PHIN were supplied to Manitoba Health, which recovered the actual PHIN. The actual PHIN and identifying number were provided to the regions and facilities. Manitoba Health staff in the regions and facilities provided the charts and corresponding identifying number for each chart. Only the identifying number was retained on the data collection form. In this way, Manitoba Health retained possession of all personal client identifiers.
The specific data abstracted from client charts for comparison with the MHMIS records included required demographic data (date of birth, gender, marital status, and postal code), diagnosis, contact data, and open date and close date. Optional demographic information, such as education, employment status, occupation, religion, and treaty status, was also collected. The extent to which data from the 2 sources agreed was assessed, as was the degree to which unique data were found on each data set.
Accuracy and completeness of MHMIS data could differ based on a number of factors. In addition to differences in data accuracy based on the specific region or facility, different data collection methods exist for inpatient, outpatient, and regional services. For instance, MHMIS data for inpatient clients are abstracted from client files and coded and entered by clinical records personnel, whereas MHMIS data on regional clients are coded and submitted for entry by clinicians. Clerical staff in outpatient units code and submit MHMIS demographic data, as well as open and close data, though clinicians submit the contact data and diagnoses. Furthermore, differences in data accuracy could occur based on clinician type. Clinicians providing data to Manitoba's MHMIS come from a variety of professional spheres: physicians, psychiatrists, registered psychiatric nurses, and social workers. Analysis was conducted by clinician type and service type, therefore, as well as by region/facility.
Factors Influencing Accuracy and Completeness
In order to assess which factors influence the completeness and accuracy of data contained in the MHMIS, semistructured interviews were conducted with individuals who contribute data to the MHMIS. The individuals who were selected for interview differed based on type of service, since data are handled differently in different services. For instance, MHMIS data for inpatient services are abstracted and coded by clinical records personnel, so clinical records personnel were selected for interview. In regional services, where the clinicians complete and code MHMIS data, clinicians were selected for interview. Semistructured interviews allowed estimation of sources of bias in both sets of data, explained differences between data sources, and facilitated identifica-tion of measures to improve data quality. Questions were asked about the flow of data, beliefs about data accuracy, what factors were believed to influence data accuracy, and the extent to which accuracy may be influenced.
Interviews and chart reviews were conducted in 2 of the 3 mental health facilities and in 3 very different regions: a northern region, a southern rural region, and a southern urban region. A total of 140 client charts were reviewed: 60 charts from 3 regional services, 40 charts from 2 inpatient services, and 40 charts from 2 outpatient services. Twenty-two individuals (15 clinicians and 7 clinical records or clerical staff) were interviewed. The clinicians included 2 psychiatrists, 9 registered psychiatric nurses, and 4 social workers.
Results
Interviews
Demographic Data. Demographic data were considered to be quite accurate. Required data were complete, but optional data (such as education, occupation, and religion) were not always collected. If data are easily accessible or are salient to the clinician or facility, they are more likely to be collected.
Diagnosis. Clinicians considered the diagnosis to be an accurate reflection of the client but often expressed the view that the diagnosis could be more specific. Barriers to more specific diagnosis included pressure to provide a diagnosis quickly in order to open the case in the MHMIS, concern about labelling clients, and discomfort with making a diagnosis. The level of comfort in making a diagnosis differed between clinicians but did not appear to be related to clinician type. It was also identified that changes in diagnosis may not always be entered into the MHMIS.
In reviewing the client charts, we noted that the chart diagnosis was consistent with how the clinician described the client and how the client was treated in all but one case. For instance, a client who was diagnosed as suffering from depression would have information in the chart describing symptoms of depression and treatment for depression.
Contact Data. Clinicians considered the contact data to be inaccurate because the records did not capture the range of activities a clinician is involved in. For instance, nonclient work such as primary prevention was not captured. Nevertheless, clinicians reported that virtually all direct client contact was captured. In fact, many stated that the MHMIS was more accurate than the client charts in recording client contacts, since often only summary notes were included in the chart.
Open Date and Close Date.
The open date and the close date are the dates when formal services are initiated and terminated. The MHMIS record of the open date was considered to be an accurate reflection of the initiation of service, but the closing of cases was often delayed. Clinicians consistently reported that all cases which were seen were opened with the exception of informal consultations and inappropriate referrals.
Other Findings. It was interesting to find that views expressed by randomly sampled clinicians were quite different from the views expressed in preliminary interviews, where individuals were largely self-selected. In preliminary interviews, participants were very negative about data quality. In the random sample, concerns were expressed, but many more positive opinions were also voiced. Information from preliminary interviews, however, suggests that there are individuals, programs, and perhaps even regions that are not submitting contact data. Few references were made to possible omissions in interviews with sampled clinicians. The possibility exists that desirability bias influenced the individuals who were interviewed, but it is more likely that the phenomenon is isolated and that the individuals who were interviewed were routinely submitting contact data.
Chart Reviews
Demographic Data. MHMIS data on gender, date of birth, and marital status are highly similar to chart data, with agreement ranging from 83.6% to 100%. Agreement on postal code, which provides important information on location of residence and can be used to identify socioeconomic risk, is considerably lower ( Table 1) . Agreement on optional variables such as education, employment, occupation, treaty status, and religion is lower than for the required variables and ranges from 46.5% to 73.5%.
Most of the discrepancies between data sources were minor in nature. For instance, 16 cases disagreed on date of birth. Eight of these cases disagreed by a matter of days, and in every case the MHMIS date of birth was within 3 years of chart date of birth. In addition, since MHMIS demographic data are linked to registry data, MHMIS data are more likely to be accurate. Similarly, the postal code attributed to the client in MHMIS, although not current, will be a previous address.
Diagnosis. There are 6 fields for psychiatric diagnosis on MHMIS: only one, the primary diagnosis, is required. The other diagnoses represent comorbid conditions and are frequently missing. Agreement between MHMIS records and client charts on ICD-9-CM (clinical modification) primary diagnosis at the 5-digit level was 76.4% ( Table 2) . Some data were uniquely contained in MHMIS. Agreement on comorbid diagnoses was lower because both the MHMIS and the client charts contained some unique data. Data captured on client charts and not captured in MHMIS represent a loss of information on comorbid conditions. Agreement on ICD-9-CM diagnosis at the 3-digit level is 82.9% (Table 3 ). Disagreement stems from factors such as entry error (one case) and conflicting diagnoses (3 cases), but the usual cause of disagreement was failure to update the MHMIS when client diagnosis changed. Specifically, 18 out of 22 charts disagreed on primary diagnosis because the client chart contained new diagnostic information that had not been submitted to the information system. This total includes cases that were opened using a diagnosis such as 799. 9 (not yet diagnosed), but the MHMIS was not updated once a diagnosis was made (7 cases). It also includes cases in which a provisional diagnosis was assigned but later information that no pathology was found was not entered into the MHMIS (4 cases).
Contact Data. Contact dates were examined for a period of one year (May 1, 1994, to April 30, 1995) or for the duration of the episode if less than one year. Specific contact dates were in agreement with chart dates less than 50% of the time. The number of contacts in each data set, however, was almost equal (978 contacts identified in client charts and 944 identified in the MHMIS). Correlation between the number of contacts in charts and in MHMIS was as high as 0.96.
As with much health services research, distribution of the number of contacts was very skewed. Most clients had a very small number of contacts. Seventy-five percent of all clients had fewer than 37 contacts, and all but one had fewer than 60 contacts. One individual had more than 200 contact dates due to attendance at a day treatment program. If this outlier is excluded, the correlation drops to 0.81.
General linear modeling (GLM) found no significant differences in agreement between client charts and MHMIS on required demographic data (F [16, 123] Table 4 ). GLM found significant differences in agreement on open date and close date based on service type (F[2,123] = 15.65, P < 0.0001). Agreement for inpatient services, where admission and discharge are clearly defined events, is 100%, whereas agreement rates for outpatient and regional services are lower at 70% and 71%, respectively.
Overall Agreement
GLM was also used to model the impact of service type, region/facility, and clinician type on an aggregate measure of agreement between MHMIS and client charts. The aggregate measure was constructed using all 4 categories of data found on both data sets, namely primary diagnosis, contact data, required demographic data, and open and close dates within one week. Each category was given the same importance, as were variables within each category. Specifically, each category was assigned a value between zero and one based on agreement for each possible item. For example, a case that agreed on 3 out of 4 demographic variables, 6 out of 12 contact dates, primary diagnosis, and open date but not close date would be calculated as (0.75 + 0.5 + 1.0 + 0.5)/4 = 0.69. The proportion of overall agreement for this case is 0.69. Since contact data are not available for inpatient cases, the summary variable for inpatients excludes agreement on contacts. Using the above data, an inpatient case would be calculated as (0.75 + 1.0 + 0.5)/3 = 0.75.
The overall model explained 30.8% of the variation between data sources. Significant differences were found (F[16,123] = 3.42, P < 0.0001) related to service type, with agreement for inpatient services being higher than for regional or outpatient services, which did not differ from one another. No differences were identified based on clinician type or region/facility.
Since differences based on region/facility were not found for any of the variables separately or for the data as a whole, and since maximally different regions and facilities were selected for review in the first place, it is unlikely that collecting data from the additional facility and regions would have provided different results.
Conclusion
Administrative data are increasingly used in epidemiology and health services research. Manitoba's MHMIS contains the information necessary to serve in this capacity: in essence, it serves as a PCR. The MHMIS is potentially very valuable because few large PCRs exist. Despite universal health care in Canada, there are only a few provinces with information systems that could serve as PCRs, and limited efforts have been expended in evaluating the accuracy of these data for research.
MHMIS data appear to be reasonably accurate and complete, with most variables showing agreement of 80% or more. The methods used in calculating this number make it a conservative estimate of reliability. Most survey instruments, research questionnaires, and psychiatric assessment instruments have test-retest reliability quotients in this range (24) . Similarly, assessment instruments for depression, for example, correlate with each other at a rate of approximately 0.7 (24) . Thus, with the cautions noted earlier, much of MHMIS data can be used for research and related purposes. Linkage of this information with hospital discharge abstracts and physician claims creates comprehensive information on the use of mental health services by a population of over one million people that can be used to conduct important research in psychiatric epidemiology and to plan, monitor, and evaluate mental health services. Data-based interventions are becoming increasingly prevalent in health care and related fields. Such approaches allow for systematic monitoring of patient outcomes by both individual service providers and institutions, routine assessment of intervention efficacy, and long-term needs planning for geographic areas or defined patient populations.
Clinical Implications
• Administrative data need to be assessed for accuracy prior to use in research.
• Manitoba's MHMIS data are reasonably accurate and complete.
• The MHMIS data can be used for research as well as for planning and evaluating services.
Limitations
• Results cannot necessarily be generalized to other information systems.
